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DETAILED ACTION 
Specification 

1 . The abstract of the disclosure is objected to because the last line thereof should 
be deleted. Correction is required. See MPEP § 608.01(b). 



2. The abstract of the disclosure is also objected to because it is too long, that is, 

longer than 150 words (see below). 

Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 1 50 words. It is important that 
the abstract not exceed 1 50 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided. The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, "The 
disclosure concerns," "The disclosure defined by this invention," "The disclosure 
describes." etc. 



3. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 



Claim Objections 

4. Claims 6, 1 1 and 16 are objected to because of the following informalities: 
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In each of claims 6, 1 1 and 16, on the last line thereof, for clarity only, the 
Examiner suggests inserting after the last word, "frequency", - - exhibiting the other 
attenuation extremum - - (see the prior 4 to 5 lines of each claim). This change simply 
clarifies what frequency is meant by "the other frequency". 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. § 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claim 1 is rejected under 35 U.S.C. § 102(b) as being anticipated by Ella U.S. 
5,910.756. 

Fig. 1 la of Ella discloses a piezoelectric resonant filter having frequency 
characteristics exhibiting a low frequency side attenuation extremum N1 (Fig. lib) and 
a high frequency side attenuation extremum N2 arranged on opposite sides of a pass 
band, the filter comprising: a plurality of thin-film piezoelectric resonators (see e.g. Figs, 
la, 2, 3a and 4a) being series resonators 3 and 14 and parallel resonators 2 and 15, 
with each of the resonators including a piezoelectric thin film 22 and a pair of electrodes 
26 and 24 disposed on opposite surfaces of the piezoelectric thin film 22; wherein the 
series resonators 3 and 14 provide the high frequency side attenuation extremum N2 
and the parallel resonators provide the low frequency side attenuation extremum N1 
(see col. 27, lines 23-29), and wherein the shunt resonators have two membrane layers 
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(see col. 27, lines 19-21 and Tables 3 and 4 at cols. 23-24) and the series resonators 
have only one membrane layer, with all other layers being the same, the piezoelectric is 
ZnO (see col. 25, lines 11-16) and the membranes are Si02 (see col. 24, lines 62-64 
and col. 25, lines 5-6), such that the parallel resonators with a total membrane thickness 
of 312nm must inherently provide the frequency at the low frequency extremum N1 vyith 
a rate of frequency change in accordance with temperature that is "different from that" at 
the frequency at the high frequency extremum N2 provided by the series resonators that 
have only a membrane thickness of 62nm. 

That is, the rate of frequency change in accordance with temperature inherently 
must be different at the two extremum N1 and N2 because the thickness of all of the 
layers of the resonators providing these frequencies are equal except for the membrane 
layers, and the ZnO and Si02 layers inherently have opposite (plus/minus) signs of 
temperature coefficients of elastic constants, as can be found in any art related 
textbook, and as admitted by Applicants (see section [0072]). Therefore, the series 
resonators with a combination of ZnO of thickness 2362nm and Si02 of thickness 62nm 
must have a different rate of frequency change in accordance with temperature than the 
parallel resonators with a combination of ZnO of 2362nm thick and Si02 of 312nm thick. 

Allowable Subject Matter 

7. Claims 6-20 are allowable over the prior art of record. 

8. Claims 2-5 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 
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9. The following is a statement of reasons for the indication of allowable subject 
matter: 

Due to the presence of "X" references for claims 1-5 on the European Search 
Report dated 08 April 2004, the following comments are considered necessary. 

Regarding claim 2, wherein Ella discloses the invention as discussed above such 
that the rate of change of frequency in accordance with temperature is different at the 
two extremum N1 and N2 provided by the parallel and series resonators, respectively, it 
does not provide at least one of the series or the parallel resonators in a ladder filter 
with a "rate of resonant frequency change in accordance with temperature change close 
to zero" (see claim 2, lines 3-4 and 8-11). The prior art shows that when using a 
temperature compensation layer of Si02 and a piezoelectric layer of ZnO, the ratio of 
their thicknesses ts and tp, respectively, should be about 0.53 for a temperature 
coefficient of frequency (TCF) to be close to zero (see e.g. U.S. 6,556,103 at col. 7, 
lines 48-58 and Fig. 12). The layer thicknesses of Ella do not meet this requirement, 
and Ella with its specific thicknesses does not lend itself easily to modification. 
Furthermore, although the prior art teaches that it is advantageous to use thin film 
piezoelectric resonators with TCFs close to zero in ladder filters, (U.S. 6,556,103 from 
col. 7, line 48 to col. 8, line 15 and Fig. 13), this would tend to suggest that all of the 
resonators, both series and parallel, have TCFs close to zero, such that the claim 1 
limitation that the TCF at the lower extremum formed by the parallel resonators and the 
upper extremum formed by the series resonators be "different", cannot be met. In other 
words, the prior art teaches either: (1) that the TCFs of series and parallel resonators 
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are "different" due to the presence of partially temperature compensating tuning layers; 
or (2) that all resonators in a ladder filter should be adjusted to have TCFs close to zero, 
in which case they are the same and not "different", but the prior art does not teach or 
suggest the combination of these features. The "X" references on the European Search 
Report are considered to teach temperature compensation such as in element (2) 
above, but are not considered to teach or suggest making the TCFs of the lower 
extremum/parallel resonators and upper extremum/series resonators "different". 

Regarding claims 6, 1 1 and 16, paraphrasing, the prior art of record does not 
disclose a duplexer having the recited transmission and reception filter, and also 
wherein the "rate of frequency change in accordance with temperature change" at the 
high or low side frequency "extremum" of one filter pass band that is "nearer to" the 
other filter pass band is "lower than the rate of frequency change in accordance with 
temperature change at the other frequency" exhibiting the other high or low side 
extremum (see the last paragraph of each of claims 6, 1 1 and 16). 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Shibata et al. U.S. 6,556,103 discloses using temperature compensated thin film 
resonators in ladder filters. 

Kitamura et al. U.S. 6,441,539 also discloses temperature compensated thin film 
piezoelectric resonators and appears to be an equivalent of EP 1 100 196 (cited by ' 
Applicants). 
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Inoue et al. U.S. 4,456.850 also discloses temperature compensated thin film 
piezoelectric resonators. 

Tikka et al. U.S. 6,407,649 discloses thin film piezoelectric resonators in 
transmitting and receiving filters of a monolithic duplexer (Fig. 5), wherein the series and 
parallel resonators will have different TCFs due to the presence of Si02 "shunt tuner" 
layers on the parallel resonators and "Tx tuning layers" on both resonators of the TX 
filter, and due to the Si02 top layers of the "other structure" that is an acoustic mirror 
(see e.g. Fig. 1). The series resonator in the TX filter and the parallel/shunt resonator in 
the RX filter appear to have the same layers and so the same TCF. 

Ylilammi U.S. 6,051.907 discloses thin film resonators tuned by changing the 
thickness of a Si02 membrane (see Figs. 6a and 6b). 

Barber et al. U.S. 6,307.447 discloses a thin film resonator ladder filter with a 
tuning layer 46 (Fig. 3) on the parallel resonator making the TCF different from the 
series resonators. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Barbara Summons whose telephone number is (571) 
272-1771. The examiner can normally be reached on M-Th, M-Fr. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Bob Pascal can be reached on (571) 271-1769. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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